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[AH#3] 

[□£121] 

[CHBiei^H] 
2A|] 
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W^4« 

S Ail AH m S§AH 

^tdiSS 

2005.03.18 

xHesei ah gen «i m<y mm ^XH3 

2-2003-007067-6 

/d ^ 

9- 1998-000634-1 

10- 2003-0019069 
2003.03.27 
2003.03.27 

a|M°J T£l ^& 5^ S! OIS OISm ^M£| T£l 

9-5-2004-0545522-81 

2004.12.23 

S Ail AH ^ 
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[egg] 
PIE* 4=^1 



2J ^ ^ ( oj ) 



3.000S 

OS! 

OS! 

3,000 §! 



1020030019069 

[J^tfl^tg-s.] ^t^s 122 

<122> ^^^^ <*M§ ^oflA^ A£Q ^A}^} 7 ) $]i5}a) t 

^ f^r» ^^1-53 cf. ^"71 T 2 ^r*^ 10% (bleach) -§-^_2.S 10-g-?i X 

^ *J~3-* ^ ^ttS ^3 #7l ^7>1- 0.5 X MS tifl^Klrivitrogen, 

Carlsbad, CA)# P H7> zj-z}- 4.5 5^ 7.0^^. 1.5%(w/v) ^>7> # 

3HH«fl sHg^t}. o]nfl tfl^o.^ o>^^ ^flo] ^x># ^^ 0.5. o> 

7> ^Bfl^lHofl Sj.^*>^^. ^°atr Al7l<HM ^H^] ^Sfl ^71 #5llolS# ^ 

sr ^^fr ^(<y-S?HH 2^?> zj-zj-s] §e|HB» ^ooj- 4^ 26°C 

S ^(16^l7> ^/8^}^: ^^Mt}. ^ 17%*ft ^#^11^ 

l*r es) ^0}^. ^^rf. 

125 
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<I25> ^ 34. iHBl^f ^X] ^"Wfl^ 1*> 0>Hfl 

» 44tt 3* ^ 5£&4. tHS, *<H# 3# iBJfl 

^» 7>*)- c^flo} e^l *M Z]°l7> #<H = ^ ^-2.5. 44#4. ^, 

#«1H "S°m ^ iHEflif 7}*}X] ^-fofl SfLs] z2o] 7 } 

3. 5cm 53°- 4 Ml- iHeflif 7>*V ^ *M ^^7> l.lcmS. #<H 

#&4. ^L&iq-, fefiiPi -8-3*4* 44 ^€*Hr 1*V M# 

. iHefl^ <3*chg- 7i^ ^o.S. 44tf-<^l, . 0 >^°ll al^fl 1*> ^ 

*}o}7} t) 30.5. 44^:4(S 15). °l£^ I^El -R-#4^ 44 

44*1, 4#*)l7> S.°<HM ^ ^ iBelif ^4*Rrdl £[0^ GmRXPl 

[ja.^tfl>a-^-s.] 127 

<127> #7l ^AHl 9-3)4 ^H4 ^afl# 

1.5%(w/v) 47} #3HE (pH 4.5)011 4#*1- ^ 45°C5. 7]^ 3MR# 
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^lfe- NIH 4i = H$H<H (United States National Institiutes of Health and 

avaiabel, http://rsb. info.nih.gov/nihimage)#- g-*}- 0 ^ ^^^VSt 1 ^. 
[Ji^tfl^-H-] ^t^J: 129 

[X 1] 

<i29> o>^j^ tfl-sM- *M #5£|*flS zJ°l 















400 


17.6±3.9 


30.2±6.9 


800 


32.0±5.0 


r 71.9±15.7 


1.200 


140.5±21.6 


216.0±25.5 


1.600 


188.7±33.7 


207.9±30.7 



LSL^tf^l 33 
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7] 
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^flS^- pGA643/ GwEXPl. 
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[AH#?SJ 

[^s°iei(?f£ei)] 

[SSI 

IdS°iei(^2!)] 
SA|] 

[^AFS^SIXU 
[«*S°I SSI 

[AF2!°| SAI1 

im^°\ ssi 

[AK22I SAIJ 
[533 J}] 

[^S°J ssi 



ggjoi £3 £111 AH 
2003.06.24 

2-2000-047513-2 

(XH)AHSCH^B tfafe^XHB 
2-2003-007067-6 .. 

10-2003-0019069 

2003.03.27 

2003.03.27 

¥£l ^iT 51 ^SXI^ ^ 01 

10-2002-0042858 

2002.07.22 

2002.07.22 

p43M &m.&ms.^. s& x\g. 



10-2003-0018424 

2003.03.25 

2003.03.25 

p 38 / J TV-1S 

£g 3! & xl 
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Otsl-XH ^.M 



10-2003-0018424 



*||12£ flM»2| CHI Simoi 2tOI ^Hl^LI 

39,000 M 
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IMwmm 2003.03.27 

iW3°\ Ajgoj g*g- <m o\m o\mm ±\m°\ ^ai 

ScSS] Gene controlling root development of plants and method 

for manipulating root development of plant using the 
same 

[SS] □&&!^(AHeCH^H2 #§) 

2-2000-047513-2 

[cnaei] 

9-1998-000634-1 
[5g?|°Js^&S] 2002-054274-7 

[£92| S^S^I] LEE, Jong Seob 
[^eie^Sl^] 540108-1056510 

135-270 

I^^l AH H &i=fr? 91-5 #gEH0ieh0m*e 107-101 S 

[^1 KR 

^s:>i] oiee 

[^S5| SgS^I] LEE , Dong-Keun 
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I^eie^emj 730102-1156316 

157- 925 

[^^i ah mm qm=? im io84sxi m m 

[^] KR 

S^HUIl AHNJi Hoon 

660119-1565810 

158- 077 

l^^l MM £!§7# ^S&APhXI 12&JI 1212S 303 SL 

[^] KR 

S^a^ll SONG.Sang-Kee 
[^efM&S] 690207-1074432 
[5=>S«iS] 135-951 

AH MAI Q<d=? m&m 43-1 S CHS El- 602s 
[^31 KR 

S^SUIl CHOI, Yang Do 
[^eJi^SlS] 530315-1701811 

137-030 

I 2 ^] AH MA| AHs? §S!§ ^lySOHH 301 -907 S 

[^1 KR 
ISXI Oil 21^ gCH^eS AH ^5] LH§] 

immmm 2oo3.oi.o2 
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[Sanson &D\m±im&m mm ms. 

Igmmm 2003.03.19 
[^AH!^] 

iMmJw^i 9 

oil 2\m mm^Ai m s^ema. chsicj 

<M 54 ( OJ ) 

[3I-MSSI 20 S 29,000 @! . 

P^aSSl 39 3 39,000 a 

0 3 0 a 

[£AhS?S] 15 m 589,000 S 

[©5111 657,000 a 

4^S1 0 SI 

[S¥M«] 1. fief AH • SAi|AH(£^)_1S 2.gX|0||2j^gCH£H£i : R£!& 

Ajo|oj|2l, #§!A|£|^B)|)^§e }| eSA1W[ 
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£.33. ai^o] aa^ ^ QjjExPI, ^7) $-&7.}°\) o]fjfl ^JlS^^ 

^M(expansin) ^ -R-^^># *1#*IHH Jifcf ^ o_s.*] 

5] #^*Rr ^r^r £-3^ 6J»£*Pi -R-^V 

^ #7] ^^7>^«-Ei ^s]^ <*}^&^ 3r*-M£r ^ ^jzf ^ 

^ 7fl^i ^ Al^^joflAi ^ #Att = ofl ^-g-sr>7ll o]^- ^ 

£ 15 
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A1#^ wv^- ^ o.^^ * OH- oj-g-^ Al^-o^ ma^ ^ ^wV»] 

{Gene controlling root development of plants and method for manipulating root 
development of plant using the same} 



<i> 5. £ GmEXPl -B-^r^l <*7H<g,g- cf^ 

^iKmultipie sequence alignment)^!: ^^r°m-. 
<2> .£ 2^ ^- t^^l nc)-€- GmEXPl 3r^A$\ 3I*:E* M-e}^ ^Jojcf. 
<3> J£ 3£- rfl^£] Tfl^- iflofl €^fl*Hr -B-^i^rl- ^ ^(Southern 

blot).2.S 14°14(A: &£lPi -fr#*r^ <83«ha- 3.^-§Rr AS. 

^3}tr ^-f, B: GmEXPl -R-*l*r^ <3<*<>| <^Jf<2}- 3' jc^> 

^ 6Wi ^-ol^oj a-|o 5 ^-f , rv : ^coRVS- H: 

#/adIIIS N: iVcoIAS. 

(northern blot)^-^. ^^KH, 25S rRNA^b internal control 

(A: Si, B: ^7], Q: ufl^, D: ^&|). 
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^£.3. ^-^M, 25S rRNA^ tfl 2:5- ( internal control )°]t±. 

<6> £ 6-gr lx\ 2*} e ^ 3*} 5-2] ^ sfl^^ q-Ef>a ^.Hfl^olcf 

(♦: 1*> 5, ■: 2*> e, a: 3*} e). 
<7> £ 7^r l^r ^ 5<H^ tfl^ l*> 2*> e<*IH Gb£KRZ -R-^X>^ sfl 

ic^ , 25S rRNA^ internal control) <>lt} 

(A: *M B: 1*> C: 2*} 5). 

«-^*J- ^azfojEt), 25S rRNAxr internal control )°1 A: 5<M ^¥ ^3] 

... *M £.€3 S-^£, B: A°fl>H tfl#o_3. ^^tr ^ W .H^h C: 9 

^€ tfl^M) 2*> e 5.^1 S., D: OlM <S£r ^^?V iccl 

<9> £ 9^ tfl^<q i*> ol-g-^><^ -fr^*}-^ ^ 

#3 ^ 2^ ifl -fr^*} ^5r^(in situ hybr idizat ion) AS £ 

4°14(A: fefi^i -fr#*}^ f^j^ ^^St-tr ^3r, B: fSafilPi -fi-^> 

t|lS ^ si- £4, C: A°ll^i ^l^tfl Jf^-fc ^tfl^ rc: e^, 

e: ^Alll, m : C : , V- ^-j, A4 B^) ^^1^ «>: 250 

/an, w r : 100/rai). 

<io> £ tfl^ !^]. 7 >JLS ^cj-tr °]-g-§>^ GmEXPl 

iLS^-Ei 80,t/m ^^i^l , B: *M t^ASYEl 1.0mm Jf^fl., C: U: 

63-6 



1020030019069 

^JlSJfEi 1.3mm <i<H*l D: ^ <L3.-?-El 4.0mm ^ , r C : e 

3r, e: ^Afls., m : ^^^-j , c : , v: 2:*) , i^lH w>: 50 

/mi, B, C, ^7\\<£ «>: lOO/an) 
<n> £ ll^r tfl^MJ 2*> #^s)7l nfl GmEXPl ^ $\Q^r 

£-$3^ ^-f , B: 7}S. ^ S>El4fl^ ^-f, C: 

7>S ^ €^ ^JlS lr i : 2%\ e a]*}-^, e : 

-S-ilAHi, v: 2*1, c: A^t 2*) , w}=100//m). 

<i2> £ 12^ M*7>i -fr^AA AA ^€3^ ^-wfl^ SflJf-tq-^ ^-^-g; 

£.3. ^^(A: ^wfl ojo] 7 |. s ^ B: # 

wfl ^ 7>S ^ C: #71^ 7]-S ^ ^ ( D: # 

ufl #71 cq 7 }S. « 0 H> E: #«fl °i*>-f-<5] 7>5. ^ ^ , F: 3^*1* 

^-wfl S!*H^ 7>S wj-^ ^-g, e : ^A >*fli, pp: 2*] (palisade parenchyma 

), sp: «fl^ (spongy parenchyma), c: , x: #^r, p:^(pith), A^r B 

<q ^1<H wRr 300^m, i?n<a afe 1000/mi, E ^ 2?)]^ 100 

/an) . 

<B> 5L 13^ GmEXPl ^AA AA ^£|tt ^pI^IS 

7k^°\x\{<^; o\xgf% ^ a fl ; #«fl , »>fe 100/zm). 

<H> £ 14^ ^ ^oflAi Hfloj:^ o>^^ ^-Hfl mL^S}. QjjEXP! ^7\7\ AA ^ 

^5}tt ^*l3r #*fl HliHt!- ^L2flH<>ltKA: 6 M9H ^wfl , B: ^ 
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^B, C: ^^^i«r #«fl, □: pH 7.0, ■: pH 4.5). 

<15> £ 15^ 3M)# iH5fl^i(obstacle-touching stress)* 7}^ °>^^ # 

n TAA GmEXPl ^AAA #«fl wli2tb H 

efl^o]c}(A: o)^f§ # ti fl f B : #«fl , C: #wfi , □: ^<=>H# 



<i6> £ ^#<^ Ts] ^ ^AA % °\% ^^z) ^ 

^^^l ^14. S.T=f ^l^iLS., cfl^-( Glycine max)S.^ 

^^l(expansin) ^ 7 ^-7l -R-^7># ^#*HH sj-rf 1^8^ o.s.*| 

<i7> Te^^ ^ ^Ai^-Ei <3<££-^ gfe 7)^* W(Schiefel 

bein J. W. et al . , Plant Cell, 9:1089-1098, 1997). ^%$\ T^ir 71^-^o.S. 

(epidermis), A% S^(cortex) % ^(vascular tissues)°-S. 



63-8 



^ 1020030019069 

Anatomy of Seed Plants, Ed. 2, 215-242, 1997; Do lan L. et al . , Development, 
119:71-84, 1993; Raven P. H. et al . , Biology of Plants , 6th Ed. Worth 

Publishers, New York, 1999). 5&*L ^^-g- nfl >*fli ^ 

tflCcell division region), -il^tfl (elongat ion region) 3± ^^^fl (maturat ion 

region)^. ^^-^I r}(Dolan L. et al . , Development, 119:71-84, 1993; Baluska F. 

et al., Plant Physiol . , 112:3-4, 1996). ^7) M]S. £-<ltfc ^ 

o]^ a^o^o] AjjjE ^^o. ^i^^o^ Ai^(extensibility)^- ^fli tfl 

^^(turgor pressure) 6 !] ^sfl S^^cfCCosgrove D. J., Bio. Essays, 18:533- 
540, 1996). 

Si*}. >M)S^£r ^l^-Sj-^l- ^ 7lE} o]=o^^ olcf 

(Varner J. E. et al., 56:231-239, 1989). 3.7}9\- 

^*Hr31 £33*1 ^« H^q-, ^If4l7f ^(elongation) 

5Efe ^ ^(maturat i on) *}7] ^^fe ^e«^ i£^X|^o) ^- ^^ 7 > 

^*]7"l^r #^5.^ ^i^(expansin), ^5£t^ 
7rM-*)l (endoglucanases), ^S^-^Kxyloglucan) , <atH^i#s]S^5^-^l 
(endotrans glycosylases) ^ .b^-a] e}-r^ ^-(hydroxy 1 radicals) ^r^^ 
&*=r (Cosgrove D. J., Annu. Rev. Plant Physiol. Plant Mol . Biol., 50:391-417, 
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1999; Cosgrove D. J., Plant Physiol. Biochem. , 38:109-124, 2000a; Cosgrove D. 
J., Nature, 407:321-326, 2000b). 

&cf(Vissenberg K. et al . , Plant Cell, 12:1229-1237, 2000). ^^!£r 

Dl^]^^.( microfibril )^ nfle^^ a>o1o] ^^o. x-^^^i 

<L3.^ #^(wall creep)^: ^il^. <£3^ ^cf( McQueen-mason 

S. et al., Proc. Natl. Acad. Sci . USA, 91:6574-6578, 1994; Cosgrove D.J., 

Plant Cell , 9:1031-1041, 1997). ^JEhfcl -fr^r^ 2} 3^. 

(Shcherban T. Y. et al., Proc. Natl. Acad. Sci. USA, 92:9245-9249, 1995) 

(multigene family)^- ^S r fe- &tf(Cosgrove D. J., Plant 

Physiol., 118:333-339, 1998). 2}e°f| #7l <*)i^ -fj-^Vl-^r 31 ^I^^H 
^1* 7)3~S. a-, 13- ^ Y -ofl^^Al o>^( subfam i i y ) o.^. ^5l^cf(Li 

Y. et al., Plant Physiol . , 128:854-864, 2002). a-^^^r ^S. 
( Lycoper si con esculent urn) fKeller E. et al . , Plant J. , 8:795-802, 1995), ^ 
{Oryza sativa){Qho H-T. et al., Plant Physiol . , 113:1137-1143, 1997a), 
(Avena sat iva) (Li Z-C et al., PI ant a, 191:349-356, 1993), °fl7l^-cfl 
{Arabidopsis thai 1 ana) (Cosgrove D. J., Plant Physiol . , 118:333-339, 1998; Li 
Y. et al., Plant Physiol., 128:854-864, 2002)5.-^ -fi-efl^ ^o] ^-g- o]=-^ 
7 A°-3- <£AA 9X^, ^"71 o\^°- cJ-a] A, B, C ^ D£] 47fl^ ZLf- 
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S^KLink B. M. et al . , Plant Physiol., 118:907-916, 1998). 

^t 1 ^^^. S-tHlfe- >*fli^ ^}#-4 ^l^-^M ^ofl qn^Ai 

0sEXP4S\ ^ 7 \vVv\3L ^.jl^ w> $icf(Cho H-T et al . , P/a^ 

15:805-812, 1998). ^^^1 -f{-^*}7}- >fl5. *\ 

^ *fl^fe ^o)t\-. J£*V, ofl^ 2=. 7 }£] oj ^ 7 ] 7 > ^i)^ ^rj 

£-<l2:*j ^^^1 ^*>°] LeEXP18 o] ^^rfji iLJi^ w> 

(Reinhardt D. et al., Plant Cell, 10:1427-1437, 1998). ^^^fl *)] 
02086066^^1^ ^^Itt ^1^*1 ]3-<*|^^l ^e)^B] 

= ^ ^JlsHsHt Tf#efl A^ol 7 flX|£ w> 9X°.v), ^592303 

-grofl^ o^o] ^^Rr ^ ^0)730] ^7.}7} 7flA]^ W> O^nf. 

^- ^£]JI Sa^KRose et al., Proc. Natl. Acad. Sci. 

USA, 94:5955-5960, 1997). ^H^H , 4^ «^$Hd -fr^i*} ^ H 7}^) tfl^ ■ 

<22> Ojo]] Afl^o. olj^^-A] ^7>1- <g^-^>Di cfl^s^-Ei ^ 

*M ^*Rr GmEXPl -B-^^>« °lf <>1 
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A. 

<23> ttj-^i, ^#0] ^J^-g; *fl^Rr 

<24> ^M^r #^11* ^JlS^}^ *(|^*Kr 

<25> £ ^H3£r #71 -B-^7>» if-^ ^flS^- SjEil- afl^Sfrfe. % 

<26> ^ ^3 ^71 «3jEiS ^-Efl&|0>» a^Hr 

<27> ^>7l ^-^7}^- Oj-g-^o] Al#^o] J^^o. 

<28> Cf^ -H-*^ -#7] -6-^7># o]-g-*H iS^l^l *H 
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<3)> #7l<2j- ^ S-^^r iH^>7) ^<5><*|, A]fl-*V ^-§-<i| TSI^ S 

<33> SEth ^- ^7l -^^71-1- ^t<5]~b ^ ^7] ^ S. ^ ^ 

<34> S^, o.^ }M . oj-g-^ ^1-^1^ ^5^}-^ HJ- 

*ilH3* ^7>a}71^ *)1^*Vt}. 

<36> #71 ^«T*lH-*l #71 ^ ^*}%SL*L^ ^-8- 
71 TIM- Sl^r ^ll#-^# il 31^1 ^tb <*HMN 7-1%^^. ^ 7 }X\?}^ % 

<37> 31 H>, -g- #71 -fr&X} ^ #^^§- ^l-§-^H TSI ^ 
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<39> i§W4. 

<40>... ^^7>#^ Afl^o. ofl^A] ^S>7l ..^*H, ^Eflofl o}-^ 

-§-*H tfl^o] cDNA e^oiti.e^ ^^-o.^ l7fl o| ^.el^cj. «. 

1089bp^ <£7lS ^£]<H ojo.^ 2557flsl oj-u]^ s^Kr 0RF(0pen 

Reading Frame)!- 7}*)JL 4 s 91%^. 

<4i> tfl^s-^-Bl ^-*j7Rr a-^i^ ^(expansin family)^ 

^r*Rr #wfl, ^ ^ ofl7l^-cfl^ <q^®*\ ^-^7>^ ^ tf^-ir M-Bf^cf 

(£. 1 #20. 4^1, ^ ^7>-i-^ £-5}^ ^ -H-^^># GmEXPlSLS. ^ 

*>al °]<q <* 7 H<I^- ^B^aCGenbank accession AF516879H1 -f-^rSi^-. 

5Eth GmEXPl%: A^^A^-^- ^% a-^j 
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°r^r( a-expansin subfamily)^ D ZL-f-ofl ^ 2 %^). 

^ Tfl^ ifl^ €^fl*Rr*l2l c^JjLs ^(Southern blot)o_3. 2:A>*V 

^ -b-^^ ^ ^lm* i^m ^ sashes. 3 

< 43 > ^H>^ ^#4] -fr^*}^ A1#^ CfOj:^. *L-g.o]]^ Z]-7l tfS. Mj-Tg- 

oflA-^ ^^Cfjl SZA^, tfi^-g-^ ofl^TO ^A}-*^ £D>£^ OJ 

(leaf primordia), ^ #7l inter nodes), ^K^<4 tfl^S] ^7}^- 

(pollen), ^7}9\- £p>s^ <i*fl 53 ^s)^ ^^(coleoptiles)^ 

^^>#ol ^#2^ ^Atb ^ ^4 ^^*V ^^o] olcf^ ^ SHW. 

<44 > ^ ^AHH*m tfl^ 4<#tr a*N*l »i -B-^i^ ^ 

sflH-i: ^(northern blot) -g-^ ^r^°-S*l S^V^t}. ZL ^3)-, 

•51 « ^^^-S ^Aj-^cgtf. zl QnEXPl ^A^= ^A$\ 

^ ^Hl-H MJ-^^g- S^l^- ^ $|^^^(tr 5 s*^ BB> 

STfl "A -fr^>^ ^ (up-regulated)^* ^ $X9X*HS. 6 

63-15 



^ 1020030019069 
g £ 7 

3? S^tfl ^^(in situ hybridization) AS Jit}- # 

th ^T^<?1 2*1- ^>5r7l Al^-*V «.«oflAi£ GmEXPl -R-^^>7> ^Tfl ^ 

SE^, GmEXPl ttAQ -^-^> -&^*V ^ 

^6)1 -fr^r^ ^#*03 T£] ^4 <r Xi^tf 

(£. 9 ^ £ 10 %^). 

43 1*> 2*1- *l*HrRr ^£-3 #3^l3&3 *1|S. ^7}\f 2*V ^3 ^ 

^'HH S-^tr finfiERZ -ff^Rr ^]«-*fi3 T^H 3 (root-spec if ic)°-3. 
^#*fl3 *HM- s^Rr ^Ifl-tr -fi-^V^-i- ^ 5£&3-. 
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<48> ^T^-^ ^A GmEXPl ^A^- A% ^ ^11- ^^a]^ 

GmEXPi ^A% AA^^ A^<&A. ^A H ^HH 

*\±= oj-g-^H GmEXPl -fr*U>« ^UNicotiana tabacwi)<^ 

t^S^I GmEXPl ^AA AA ^ASr ^^^«]» *fl3&*Ml s^^o) ^ 

3.7) 7> tftfla] ^ oi^ #71 #^15£^ 371 7> MCE. 12 

^3 GmEXPl -B-#7>sl *M ^#-g- #^tr* S?-^ 

<49> ^i^r^l ^-^7> #^^r ^ ^Sefl^ofl S^^-JI 

3^ ^rf. ^*H^ v££- ^g- ^-^ (water potential)^ ^7>a] 
^14^ J£uHeL «r ^(Wu Y. et al., Plant Physiol . , 111:765-772, 1996). °H 
^ #^^m^r ^"71 GmEXPl &&AA ^ 

^#^1^ ^je* o>^9 «1 in 4. =l ^A, GmEXPl $-&AA AA 
= 711 ^ SXSXAiS^ 14 

<50> ^#^17> £<#olH ^ nfl, ^1-1-^1^ T^l S^^r ^^fl#-^# 

5. 7>sl-7fl JiJIsl w> ^tfCOkada K. et al . , Science, 250:274-276, 1990). 
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^Hefl^C Obstacle-Touching Stress)^ tfltb ^-g-* 2:^>^cf. zi ^sf, 
a. ^^Wl^l ^-Mfe ^-°B#-^# iSefli SHMS. °H83M y l«fl 

^ ^* M-e}^^^, ^-ofl#-^# iEellit ^ tfls^uzj- ^>ol7> q- 

*1 &&i=K:E 15 %3i). GmEXPl AA i 

Hefl^l tfl^ ifl^^- ^)#^7> £°<HH nfl iBsllit ^f- 

4*Rrt-fl ^jl^ ca^g. ^^cf^ A}^ <£ - o^^cf. 

<>1» ^ °V*<8*fl °X±r 3* 3*91^ ^ 9X9XA, AAA , 

GmEXPl -ft-*!*}* AA ^*Kr ^^^^1^ ^-fofl J^s) >^-3E| M]S.7} A^A 41 

<52> nj-^i, £ ^^-gr ^Ifl-^" ^ *H^W. 

^ ^"71 ^^5] 71^^ 3E^th}. "71^ ^°--o]^ o>nl^o| ■ w. 

7>, SE^r ^^Sl ^4 ^"71 ^^Jr 2S oj-nl^AV A^ij- a^JE. 

70% w>^-3j3r>7fl^ 80%, w>^*>t)1^ 90% ^.<t tf-g-^-i- ^ 

?J^, ^1»IJl 25. ^r^^3zf ^^^j ig-^A A M^ A 3^r AAA^ 

^A #*J*Rr ^l*^. ^ofl *><?iHl 

63-18 




1020030019069 



<53> S£tb, ^-7] ^5}-S>^ jrc^ ^ o.^^]. 

GmEXPm AttA. «>^*>7ll^ ( -g- ^-^>^ ^<g«lJr ^Alsjrf. 

<54> #71 ^ofl n}€- ^]#^ *M ^ s ^ -fr*l*Rr ^ ifl 

^ 7lB> nfl7fl^l« i^Hth}. o.^ ^ 2 ^ Ai<io11 ^ 7> 

Tr^l <^^€ ^ Sll^, ^ 7}^}7\] -fr^7> 3^ a-1 

<g*. ^ ^ g 7flAl^ (replication origin)* ^o] je#*Ml 9X^ 

^ iflo|) ^L^g ^ oicf. 7}^}7\) ^(operably 1 inked)"^cf^ 

^iL3 £ ^ ^ *r &th x\<£ 
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(expression control sequence)"^ ft ^§tr ^r^r 4^1^ 7}^}7]) 

*J]a> a^o} «v^^. S ^§>^ DNA ^1* sW^=r. ^ a^*- *}a}1- 

^Al^-71 £l£El, ^Afl- ^^5>7l ^tr e)l o]Ei X\<£, 

mRNA slJi# ^ ^» 3^*}^ a^ ^ *U> ^ sfl-Eo] ^^o. 

-8: i^cf. 43. £ ^7># £<^Al7l7l ^tb ^IW 

Ti #h}^1^, -R-S^CRi) #B^lJEL ^ H>o]e.^ $X^. 

^7} 3^ ofl^i- o]6fl ^5]^^ pPZP, pGA ^ pCAMBIA Tfl^Sr 

7>2l A^^g- £ ^A]7l^ Cfl ^^-tf ^ ^^^A]^ 

fiafiiW -n-^i*} a^^- ^# ^S. ^ <H^^r ^ 

£t ^ 91^. ^a]^o)1a^ CaMV 35S 35.3.^1- if^ 

PGA643 ^E^] -^-^7>1- S^Al^l p GA643/6iH££ c 7 AflS^ ^7} aflA^ 

{Agrobacteriwi sp. ) ^ *1 °l-g-tr' ^^^i^:, ^a} # (particle gun 

bombardment), <ge^ (Silicon carbide whiskers), 

(sonication), #7} (elect roporat ion) ^ PEG(Polyethylenglycol HI st\^t ^ 
^>-§-«" ^cf. €■ ^ 
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<56> £Eth igj-^o} ^^>1- ol-g-$>c^ i^e) ^-fr 

< 59 > ^#^0^ -R"3l7>« 7]^ «J-^O.Sfe fe£lP2 -R-^7># i^-JL 

°1H ^rf °l^_o S GmEXPl ^-^}7\ ^ 

^#^1^5. ^-^71-1- 51<^K± ^o.sL±r ^5LB\9) S^-fr «Hr -fH^7>7> 

^ ^ Ol-g-^ AT^l-i. §fe « o V^ol o^Cf. ^V 7 H1aV^5.2. 

*1 ^7] £^£Els] <^1S^ °H tb^s)^^ CaMV^l 35S RNA ^ 

19S RNA E^EEi ; S.7}°lil tfl^CFMVHH -S-eflti- &£.5LB\ 

^ TMV^I 3B i&^zJ ^5.3.^-1- 1- ^ ^cf. s=*t, ^7><3 Ai f o]i| 
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-R-^^Vl- 4^-^*>7l ^SlH^ ^-til^l^l(ubiquitin) MS-E^l- A>-g-^- ^ 

<60> #71 ^ofl n}^ U-^ol ^-g-3g ^ cl^ ^l^lS^r c*7><S 

Xj # o] i^nf. #7l ^#31 ofl3.Tr °H tlr^S]^^ ^M", 

^#°1 ^]#^ ojofl ^js^fe ^0.14, 7} 

*1, #tifl, 3L^, *Lv}5L, -f<3, 4?$:, Al-g-A| f etfl, ZL^n>, 

Hi, niq-Sj, B^e], ufl^ ? <&V%^, JfrJjL, 0,0] 

^71, tfl^, ^f-, 7j-v^ £ ^7> 

<6i> tHS, t^sl -H-^7> « -fi-*!**^*! ^> 

-g-«H ^#^1 T^l ^ 7fl^i ^ *\ ^ *M ^ 3^ -S-^ 

7>5l -^-g-^Til o]-g.^ - oicf. <« DMA ^, ^, ^Jl^ 

<£ifl*H-, ±# ^ Jl^ igc* wj-o. ^ 2 _ D ^ ^ 
x^o^ A> _g_^. ^ 01^ 

<62> a ft, -g- ## H^r -fh^T^ ^6fl cg*^ ^ 
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*l*l^r ^*Hr cJ-Tfll- i^Rr 

#^ Sfe ^ofl 3^1-8: ^§*Rr afl^tf. ^71 

°1H £ ^ f&^r -fr*l*> ^oil <g*j=# ^-71 

^ofl n]*l^r <^£r #£-°>«fl 1-* ^ ^ 1-$ ^ 

^# ^« ^ ^3 #^ SE^ -fi-*l*} ^6)1 ^ 

^ ^1* flEjS., SeJ^ElJEL, ^E}£L 5LS#, £ 

<63> Cl^> ; ^> 7 ) ^AHH f^^H ^ ^ ^ 

<64> ^>7l ^- ^-tgo. ^A]*>^ ^JO.S, lfl-§-C] Ojofl tb^S)^ 

<65> <^^H1 1> 

<66> tftSf-tGlvcine max cv p a JdaJ) T^HI^. gS^gbjO -S-#7}£) 

<67> tfl^^-El o3]^A] cDNAsl" &$^7} <*}^^1 -fi-^Vi-^ 
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iL€^ ^$H1 = *(|2:*}aL o]^- o]-g-^ cfl^o) Tfli^ DNA# 

PCR« ^W534. ^i, $Lo}(Cucumis)2\ ^^^1 ir3l*}-o] CsEXPl 
(Genbank accession U30382)£j- CsEXP2(Genbank accession QS.: U30460), ^fl 

7]^(Arabidopsis)2\ AtEXP5(Genbank accession U30478), 

Ai0ryza)2\ <$£-%Q -fr^i*} OsEXPR Genbank accession ^S.: U30477)^ 
tfs^JCGenbank accession U30479), (Lycopersicon)$\ ^i^l 

Ze£*Pi (Genbank accession »1Jl: U82123)^l ^.^^ *1<3# ^ 

(http://www. ncbi .nlm.nih.gov/Entrez/)^ :£:5.H3H (Clustal V)# -4-g-^}<^ 
^1^534. #7l J£€^ ^-#^^1 PCRCPolymerase Chain 

React ion)S ^*>7l ^Sfl l5>7l<4 ^ ^«j-*J= * ^tfr H^o]^ ^^V^cf. 
*>7H>H Y ^ T C, K^r T G, S^r C SE^- G, R^r A £^ G«- ^MW. 

<68> ZLA 0 )™)^^^. 3) 

<69> 5 * -NNGGATCCGAYGCNTCNGGNACNATGGGYGGYGCTGYGYTANGG-3 * 

<70> <3lH)= HeM^^il^S 4) 

<?i > 5 ' -NNGGATCCTTKSWYTGCCARTTNNSNCCCCARTTNCK-3 * 

<72> cfl^s] 7lli.ei DNA1- ^>Ji ^71 He}-oH-I- o] PC r# 

^4. PCR^ lx PCR dNTP 200ym, H5f<^H l ym> MgCl 2 1.5mM ^ 7a<7 DNA 
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Ir^iLiCBioneer, Daejon, Korea) 2.5 units* ^t^} 0 } 50fd7\ s) 

o|l- 94°ColH bg-, 6(TC<i^ l£, 72°C^l^i 2-g-*M* 3551 *V^r°} ^ 

<73> -#7HH =§^-£ PCR H ^H(BI0 101)1- <>l-g-SH aJS^Ei 

^•Bl • ^^lt!r ^ A J^^(Sanger method, the dideoxynucleot ide chain termina 
tion method) (Sanger F. T. et al . , Proc. Nat J. Acad. Sci. USA, 74:5463, 1977) 
* °l-§-*H ^*r^. #7HH DNA ^^.oflol-^l 

Al>h^(Prime-a-Gene system, Promega, Madison, WD* °l-§-^}^ S^ltr tfl^f-^ 
*M cDNA Hf°l^.slBl < ?l Uni-ZAP XR ^ (Stratagene, La Jolla, CAHH 

^^}7) ^tr ^HKprobeXAi^JL 5)iLS A>-g-^>^rf. # 7 1 ^-g- 
0 l-8-*M ^^.S. rfl^ a^e)^ cDNA el-olti.^e) ( Un i-ZAP XR ^e], 

Stratagene, La Jolla, CA)«- ^^(Sambrook J. et al . , Molecular 

Cloning: A Laboratory Manual , Ed 2. Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY 1989), l7fl^ <JMJ #^-g- £-3 ^84. 

<74> <^*l°fl 2> 

<75> TBli^El £-glfr g^^l -fr^.^V cDNA^ %2i3M 1^ g A ^ a 

4 
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<76> -S-71 ^A]ofl id\)x\ «-^^V ^-s.cq <* 7 H<g,§- (Sanger method)^ 

tr ^H(Sequenase version 2.0 kit, USB)# °l-g-*M ^^r^tf. DNA^) 
<97H1-§: ^1^-^ HS.zz.ig (Mac DNASIS program, Hitachi Software 
Engineering, America Ltd., San Bruno. CA)°-S #7l <§7l a^^-eI o\ 

<7?> ^ ^4, cDNA^b l089bp^ ^y]s. 9X£L*\ n-^^HI aij: 

^IKsignal sequence)^ 167fl^ oj-Bli-y. *|<g,g- 3.*J-£}^- 2557fl ^ o>p] ^aj.^. 
3^*Rr ORFCopen reading framed 7>^J1 5*$^. 3Eth -fr^i*}^ 
a] ^ofl 4^}^ -fr^rSl #tifl<a] M^4FJ(Link B. M. et al . , Plant 
Physiol., 118:907-916, 1998)4 86%, ( Cucumis sativus)^ Cs£imShcherban 
T. Y. et al., Proc. Natl. Acad. Sci USA, 92:9245-9249, 1995)4 92%, t*|4 
OsEXPKCho H-T. et al. , Plant Cell, 9:1661-1671, 1997b)4 85% ^ 6 fl7l^-rfl^ 
AtEXPl (Shcherban T. Y. et al . , Proc. Natl. Acad. Sci. USA , 92 : 9245-9249 , 
1995)4 82%4 ^^o. i^^cfCS l). o]6\\ t^A>#^ tflif^ «Hej 

^4 ^^a-Ai -8-^*}* gbexpis, w^titi: €■ # 

*g -B-^7>^1 ^7Hf * ^f c l^ ^ll^r A-^lgJr 1 ^ A^HIJ- 2^fl 44\E W> 

(Genbank accession ^.S.: AF5 16879 )°fl -§^£ r ^4. 
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<78> <^*H1 3> 

<79> £; fh^ QnEXPl &£A£ jlltg £5 

<80> a-^i^ # 0-^^1-1-34 7j-*V uj-El-ifl^ QnEXPl 

A% Tllft^^AS £rfH^t}. ^Sfl ^eJN <£3# 207fl2l a-^^ 

A £ ^3 ^#41 ^-^^>« tfl^o.^. *H ^cfl 7>^ ^(Maximum 
likelihood method)^ v\A PAUP ^l^* ^y^t}. <*j^. 

-n-^*}^ ofl^^-tflC^raA/flb^s/s thaliana) -Ppefl^ Genbank 

accession U30480), (Genbank accession ^S.: U30476), AtEXP 

(Genbank accession U30478), J^^CGenbank accession U30481), Q 

^-^r{ Pi sum sativum) -H-sfl^ PsEXPl (Genbank accession ^Is: X85187), 
( Lycopersicon esculentum ) -fr2fl£] LeEXPl (Genbank accession ^5:: U82123), 
LeEXPW (Genbank accession ^.S.: AJ 004997), ZeEiT^ (Genbank accession ^Ji: 

AF096776), #«!]( Nicotiana tabacum ) -ffEfl^ Aft£lP4 (Genbank accession 
AF049353), NtEXP5( Genbank accession AF049354), NtEXPK Genbank accession 

AF049350), MEXP2 (Genbank accession ^is: AF049351), MEER? (Genbank 

accession i&S: AF049352), *1^( loblolly pine, Pinus taeda )-B-efl^1 /^E*Pi 
(Genbank accession U64892), £.°)(Cucumis sativus) -Fr-efl^ CsEXP2{ Genbank 

accession ^S.: U30460), ^ ( Oryza sativa) -f}-2fl^ 0s£i7>/ (Genbank accession «i 
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3l: Y07782), Os£i7^(U30477) , 0sEXP3 W30479) , 0sEXP4 fGenbank accession >£Jl : 
U85246) ^ e|s.a1 Qv\(Phleum prstense)^^ /%£/>i(Genbank accession 

»1Jl: X78813)^g- *}-§-3f^t}. 
<8i> zz. ^3f, £ ^^^1 fiafiiPi -S-^fe a _ofl^s}-A] o>^(??- expans i n 

subfamily)^ D 3#°fl #^-g- ^ 2). 

<82> <^*H] 4> 

<83> gl^gj 7^ l|H1 ^fl*H=- figE^/ -g-?-j^> -g->j 

<84> &z£ff>i -fr*I*>7}- ^S Cfl^f ^1 ^ll^Rr^ <^ ^ ^r* ^t}7) ^*fl 

^ tifl ^(Hoag land solutionHH 26°C^1 ^(16^1^ ^/8^1# 20 ^ 

# ^-r-^ °jo.S-^Ei tqoflol*! S-^e nm ?lB(DNeasy plant mini kit, 

QIAGENE ? )* °l-g-*H 7fl^ DNA# ^fr*}^*}. DNA 10ug# *)S. *fl*b 

Jl^ ifccRV, #/77dIII 9J jVcoIS ^ ^ 1% »>7>^i *3 -#°1H £-e]s>ji vf^Bj- 

(N + nylon membrane) AS o]^.X}%t\.. 0)3? QnEXPm a*3<g^-i- 5E*^Rr DNA # 

^(6/»£iPi^ 52«i^-E^ 816«i ^) GmEXPl$\ 3^ 3' <^<^# i 

DNA #^(<3ff£tf>i^ 603^-^ 991«i «]^)-8r f|lS *H a]c1 -fr^* ^ 
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32 

^*>£^-. °W, #71 %^Sr v£X[& -§-^i<?] a- PS. #7] Tfl^- DNA 

7} -^^m 4°^^ ^ 65°C<^i a}-§-^ ^^4(Ahn J. H. et al . , 

Plant Physiol. , 116:671-679, 1998). 

<85> ^ ^4, GmEXPl 3\ ia^cg^^o, EV^ O.^ ^ a].o.o. ^6g*V ;g 

-f^l^ 7fl5] >fflj=7} M-E}^cf(£ 3^ A). °l£r cfl^ ^ a-^i 

65ra£EP/^ 3' S-r- 3&#*Rr GmEXPl -fr^Hl^ 

tl^S £^3J- ^l-§-* W wflJE.7} ^ 14^14^ # 

$ *H = 7} M-^-^-# 1- ^ Sa^mCE 3^1 B). ^7-Kr tfl 

¥ Tfl^-oll^ ^^-^C single-copy) ^7flf-# ^ ^53^. 

<86> <^H1 5> 

<87> ^ iHfofl GmEXPl Sc^AQ gfl^: ^> 

/^li 20^?i 7fltifltb tfl^ 02, 1^2), #71 ^ 

(hypocotyls)^-S^-E-l # RNA( total RNA)# ^#^>J1 #7] ^a]c^| 40] Qj£xpi<^ 

— 7lH(RNeasy plant kit, QIAGEN ? )# °l-g-*H ^#^^4. rna lOpg^g- 
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1% 3L£-^N)*|;= o} 7 }g_+ ^(formaldehyde agarose geD^MH ^f-g- ^ 

<89> -M^ ^3r, T^^^Ei RNA^l ^ ^sl- *1^<>1 M-B)-^cf(£ 4). 

o^o.^. o^nl^cf. GmEXPl mRNA^I 371 ^ #7] -fi-^*}^ cDNA ^^.Jf ^ 

33*r 34 -frA>^7fl ^ l.lkb^tj-. 

<9o> <-^^Hl 6> 



^ ^WW. cfl^- ^> 1, 2, 3, 4, 5, 7, 9<U ^ 13H3 
^*HI ^-oj^oi ^ o.^ ^oj ^^*>^cf. 

^tv ^ »^sl3- ^5^^ -fH4#^ i*r e4 2^> e^-s^-ti rnai- 
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<94> ^ ^3)-, GmEXPl -fr^*Rr ^ ^ 

-H-^l-oflAi ajtflS ^711 5). 

<^ 6<U A>olo|] bb>=711 ^*j-^g- 1- ^ 5^^. SEth 3*} e-^ * 8 

^^1 i*SL7) *]^0>}<%t)-(5L 6). *H3, ^-o> -R-^#£) 1*> 2*r e<^i 

*fl-f ^Tfl i4W(£ 7). ^ 5^^ -fi-*m<>iH i* r e3 

*lul 2*r e2] 4^17] nfl^olef Aj-^^r}. g^ f GaSHR/ -R-#*r^ ^ 

fiae^i -b-^Hz- «a^ o i sa^, ^3 41 w>^-7ii 

«fl &£lPi -B-^x> ^^Sr <£ =f Xl^cf . 

<96> <^A|c^] 7> 

<98> tfl^ -g-^ ^ SflBM- ^ ^ * 2:^tfl -ft- 

^^(in situ hybridization)-^. SAj-^r}. o|§ ^^fl fefiiPi -fr3i*r 
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7} ^cfls. ^s)^ *o> * tfl^ -fKll-4 i*> e4 9«m -fs-41-4 2*> e 

<99> 7-1) 

<ioo> tfl^ i*y e-8: 87fl^ *i^o_3. 84 A), 24 e^r 57}) 4 ^ 

£.3. 84 C). 44^ ^°-3.^-4 # RNA» ^-^*>JI ^-7) ^aHI 

54 ^<y*> ^u^s ^ ^*»34. 

<ioi> ^ €4, 14 e^l^i GnEXPl^ *\}Z. £14- <*H5. ^*Rr(Ahn J. 

H. et al., Plant Physiol ., 116:671-679, 1998) *M ^ ^ 1<%*\ £ 

-gr ^SLS. ^4 £4. tiV^ofl ^ 2 44 8 ^^Tr ^SLS_ 

* ^« ^ 5a&4(5L 8^ B). ^l^-7ll£ ^ 6^1^ ^M^i -#-^44 
4# ^ TtAS 44*Hr3l, °l^r ^T^^I 24 A>5^7l 

°14 Af^Cf, 24 e°)]Al fiH^i ^-^Al-^ 1*> e4 ^°^}7ll ^44 i£ 

# ^S-* JE«-*Rr « 1 ^^14 ^ ^SLSL ^r#« ^ 5a&4C51 

84 D). 444, ^4 finfi^P/ -H-^a}^ 4^4 14 e4 24 
14 144^ T4 ^ ^oflA^ ^ ^tis. 1 ^ 5U514. 

°li^4 hv^o^ o-^^>7> T2l t^- ^ofl ^iFJIi <3*J=# 

1 ^ 54534. 
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<102> 7-2) 2iZ\ ifl ^S)-(in situ hybridization) 

<103> 2iZ\ ifl -fr^f ^s^o.^. ^ fiw^iPi -B-^^f7> li^Tr 

^Hf^cf. 2:^1 xfl -fr#*r ^Sr^^r 5^ tfl^M ! 

*r °l-§-*H T^^rS^KGlik B. R. et al . , Methods in Plant Molecular 

Biology and Biotechnology, CRC Press, 179-205, 1993; Cho H-T. et al . , Plant 
J. 15:805-812, 1998). ..tfl^Ml 1*> -B* ^HEj-fr 50%(v/v), *HlH^> 5%(v/v), X 
3.7%(v/v)« i# < ttll«l^-oHlH^> JL^^ Ji^ a] ^1 * 

4^0.3. i^(embedding)^mcf. j$ 7 ] H€ *}°l33.-i-(Leica 
Instruments GmbH, Wetzlar, Germany) 4l °l-8-*M 8um n^lS 7}S1 

SflJMfraJ ^Efl# w>%o_s. ^li -&<M, A]^-tfl, ^^rfl» 

DIG-S^m RNA ^(<?>B)^ « 0 >^: a^^J: 6 SEfe 411^ HHh ^9J»}Jr 7 )# 
^M3*M Af-g-^r>^rf. s,, ^X\d\) 45] ^77^7-^-01^0] DNA c^g^g- BanE \^ HinA 

UlS. Q&f>}jL o]j§. pSTP18 ^B] (Roche Diagnostics, Mannheim, Germany)^ 

^7] l-ej-^c-i. o_s. SP6 SE^r T7 ^^-JL^(polymerase)# 
^ RNAs# ^fla^tr. #7] RNAsfe- UTP^l ^ZL^-Al^Cdigoxi genin)°l 
^gEflsL =H $14. °H, ^ ^ RNA ife^i!^ A}*^^. ^- 7 ]ofl 
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-H tH^tr DIG-^m RNA ^4 ^7} tfl^ SlA ^-ir 65°C^1^1 

°1» i^4^^1(alkaine phosphatase) 7> ^ZL^*}^}^) ^ 

°)^SLS. 1*} DIG %>*fl(Boehringer Mannheim)^ tiV-g-A]^rf. tiV-g-o] # 

S-S)^, MBSl-f- EflHe1-#^^-/5-«.^-S.-4-#^.S.-3- < ai- < ai^^l 0 lH(nitrobl 
ue tetrazol ium/5-bromo-4-chloro-3-indolylphosphate)S. ^^s}^ ^ (Opt iph 

ot-2, Nikon, Tokyo) AS ^^r^^f. 

<104> ^ ^4, ^"71 ^Al^ 7-1)^ mA ^ ^ M.^o} ^<5}7fl tflf-<>] 

^^f^l l*r e^r ^15.5. °J^431^ RNA t|AS ^^sf^ 

^tflolH^ #^Hr 3* 1- Si^A^CSl 9SJ A), €^ RNA f|AS ^5)-tr 
^-f 0 )^ -n^r^ * ^ 9^ B). ^"71 <tb^^l^i RNA ^ 

AS. ^ 3^ 1*} Al^-cfl ^-tfl^M ^4, fizzElPi -B-^i47l- -tl 

#tfl°l ^5)>*fli(epidermis), ^-*iM]i# (under lying cell layers) ^ ^i}^ 
(vascular cylinder) ^IS^l^ If^^r ^tf ^ $J^4(£ 9^1 C). 3£th cfl^ 

^ l*r 5t 7}SS e^- (root cap) $£tt ^IHa^ 

firaEW -fH£7 r 7 r ^ tS-AS ^ 5) H ( S 10^1 A) , ^1 #tfl ofl a-) i~ #3Z) 4 

cf^^ioflAi ^ 4« ^ &&4(£ 10^ B ^ C). 

=L^, GmEXPl -ft^Kr ^^cflofl 5^ ^^IH^Ib ^ ttAS ^^t} 
(£ 10^ D). ttf2r^, fe^i -Fr^Hr ^-<Irfl4 x^tflofH 
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<105> <AjA]ofl 8> 

<io6> ^ ^2] GtnEXPl -ft-^1-2] *Mjhg] 3:*V 

<i07> ^2] GmEXPl 4r^l*r2] tfl^H <§^2] ^r^^^l 

&tt*1» 2,^17} $|*fl 2*V ^s] 7 i Alaj-^ nfl GmEXPl -fi-^}^ ^ 

^ sfl^ ^Af^^cf. tfl^s] -R-^#^ i*> eolH 2*]- eo-1 a] *)-sHr *j 

^4. °1» ^"71 4JaH1 7-2)2]- ^<att w o v ^^-^ €^ RNA 1^4 22e]^ RNA 

<108> ^ ^14, tfln^ T^l: 4^3. 2jB]^ RNA ^4 

3* # 114 A). t^2] ^5]!- 7}SS <&E]€i: 

RNA fH14 ^^^tb ^-fofl C^Pi -fr#*Rr 45. 2 *> 52] ^ W-«-o)]a-1 

^5. 1: ^ 5a$4C£ 112] B). ^ , €^ RNA ^iLS '4^3: 

^^-tb 3-*-*l|*r GmEXPl -fr#*>4 ^-gr ^ &&4C£ 112] C). 

^1-^12] 2*1- 1*} -5-2] ^tfl vfl2] t-fl-sKpericycleHH A)^e>^ l*} 

A 3^€4^2:*l(cortex)4 2]4(epidermis)2] *flif-§- ^4*f^ ^A^. <ge\7j 
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(Mai amy J. E. et al., Development, 124:33-44, 1997). 2*\ 1*} 

5-^ ^^-^ >*fli3HKcell expansion)* ^\<^ GmEXPl -fr^ 

91 ^^Kr sT *r ^AA^CDolan L. et al . , Development, 119:71-84, 

1993) . 

<109> <^^H1 9> 

<no> GmEXPi a*B aa^jg gh§^ ^ 

jbgj 

<m> 9-1) M*r* 

cDNA^I S^^^(765bp>* ^^>7l ^«fl *>7l<4 ^ = eH«M- 

<iis> H^HC*!^^ 8) 

<ii4> 5 ' -ACCAAGCTTCAACCTCTCATCATTAGGC-3 ' 
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<iis> He|-°H (a^^j: 9) 

<i 16> 5 ' -ACCAAGCTTGGAGTTGATGGGAATAATCA-3 ' 



<,, 7 > cfl-^ cDNAs er°ll±aleKUni-ZAP XR ^eDI- #7l HeM^-i- o] 

-§-*H PCR ti>^ ^rW^. PCR ^>#* #//?dIII^ i^-g- CaMV 

35S NOS BioHHEil- PGA643 ^E] (An G. et al . , Binary 

vectors. Plant Molecular Biology Manual, Kluwer Academic Publishers, A31- 
A319) 2) AY/jdHI^^H ^^rS^. ^-71 ^E^l- 

^\^X\<^^Agr 0 bacterium tuwefaciens)^ SSH?! -f °1* °l-§-^>^ 

^ ^^-^(Holsters M. et al., Mo/. Gen. Genet., 163:181- 
187, 1978; Horsch R. B. et al., Science, 227:1229-1231, 1985). ^7} ^ # 
^ ^-wfll- 200mg/L^ 7>i4n>o] Aj(kanamycin):4 500mg/L^ ^>s^q^^ 
(carbenici 1 1 in)°] 31 1^ MS 7]^- nfl*] (Murashige and Skoog basal medium, 
Invitrogen, Carlsbad, CAHl^ afl^H ^d^^^^r. 

<iis> 9-2) ^ ^wfl^ S^^^l ^s}- 2: a} 

<119> ^J-7l ^AH] 9-1)^ ^ ig-tifl^ 3L^^ °>^2r W):57^-c*| 

SAH>^cf. atb, ^7r7r 3f^^€ ll^d^lt ^-7] 7-2)sJ- ^<atr 
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<i20> ^ ^4, GafiBRZ -fr^7 r 7r 44*31 € ^H^^Itt °>^^°fl «l*fl ^ 3. 

^ <& *r &&4. ^ofl SI, #7l £ ^1 

^ ^#^1 ^#(shoot apex^S-^&l ^ofl ^s}^ oi 0 ] o.^ 

H}.oicq ^-foflfe. ^ ^ ^(apical dominance),^. <£^H ^ g #7l 
(axillary shoot)l-°l ^sjfe- vfE}-^ $ cf( 4 afl^MJ-aJ*! 

^SL^ GmEXPl -fr^7>7> ^ ^SLS- ^ ^]i7} 

Tl^JL t^^AS #^ 7^0} 12^ A ^ B). £*r, 

^MlS] #71 ^(xylem celD^r ^S^^l «l«fl 3# =r#^ 

KK^iSL 12^ C ^ D), ^7>^( P etioles)^ *^3Lfe °M3^4 44 
4*1 &5*4C£ 12^ E ^ F>. ^r^^o] oj^ofl y] 

*fl "#3 Sl^ri ^% v § ^ &$4C£ 13). ^43-^ --fi- 

^>^) 44^^ #3lSH ^#€^1^ ** 43M #^3°. 

£4*r 3* ^ 5a&4. 

<i2i> 9-3) ^«fl^ ^ ^^-H ^ * iSelli 

(Obstacle-Touching Stress)*!] *-8"S 24 
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GwEXPl ^AA% ^SLlEL ^*Kr ^^^M^r # < a°l7l nfl^ofl fe^i °. 

3 ^*>^cf. ^7) T 2 10% Ire] ^1 (bleach) -g-^A^ 10^-# 5. 

^ #5"*!: * ^S^S. ^s] ^-7] #*|-«- 0.5 X MS *fl*l (Invitrogen, 

Carlsbad, CA)# 3tU-*H pH7> ^ 4.5 ^ 7.0A^ 1.5%(w/v) ^>7"(- # 

^|o]Eofl ^^o^ ojufl tfl-Jf-^ o.s. 0} 

7} «HH<>11 4^>S^f. ^|7HH «Vo].Al7)7l ^-7) «eflol S ^. ^ 

<i23> ^ ^4, ^^^M^ *M zJ°l*r ^ ^ «WH «fl<S^ <>> 

^ ^ €-^°lH C| *1 ^r#5]^^(£ 14). ^ 

^-^7>7> a^t^^H ^MS^l Wl«fl €^°f| tflSfl Ul ^ ^hg-^-O. 
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T2 f^-^ °)>$*i ^-71 ^H*!: ^ ^ MS wfl^]7> 

i^^g. 45 7|-§-<^ °1» 26°C^1^1 ^#(16 

* <H3^S 7}eKr 3}^ ^ ^o^nf. Ml- i^^l 

i# 7>tb *g ^-o] !^ ^o] 7 }- ^O.^ M-Bf^q-. ^, 

tfl^ofl ^oflf iSSflit 7>^1 ^ ^ TBI ^ol7|- 

3.5cm$|^.H- M# ^Hsllit 7}*V 7^ -foil ^ ^o} 7 > l.lcmS. 

#^rf. ZLBluf, finfiiPi -B-^7.># ^cf li-^Kr HM^Sl 1*} e£r M# 
iSefl±5] ^-fr 71^ ^ M-^A^, o>^^ofl H)«fl 1*> e 

^ ^ 0 l7> 7J 4^rf(£ 15). ^S^E-I Giz&iPi $-#7.}«\ 

^1:^17> nfl AE E |A f ojo^ 
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<126> 9-4) ^^^^1 ^-3) M)S. I!*] 54 

<127> #7] ^Hafl 9-3)3)- « c V^O.S °lF*m ^#€^1 tfl^M" 

1.5%(w/v) o> 7 > #eflolE (pH 4 5) ofl ^ 45°CS 7l^c^ ^-ofl^- ^ ^H3l 

NIH 31 ^(United States National Institiutes of Health and 

avaiabel, http://rsb. info.nih.gov/nihimage)# ^H^V 0 '} ^^^V^^-. 
<u&> ^ ^4, GmEXPl $-&*}7} ^^.^flS} *M ^ ^fli7"h 

^-^-^ ^^4. ^M", #7laf ^cf^S} -#3)^5. 

IS. 1] 

<i29> tfl^-sf ^Afli ^o) 













400 


17.6±3.9 


30.2±6.9 


800 


32.0±5.0 


71.9±15.7 


1.200 


140.5±21.6 


216.0±25.5 


1.600 


188.7±33.7 


207.9±30.7 
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<i3o> *^«1H fflafilPi -8-*I*> ^ ^-71 -H-^^«-E^ t^s]^ 
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1**1 3^8*11 

^« ^ M^o) ^ ^ 

2] 

*Hl1MI &<>H , 31 ¥( Glycine max )S.^-B] ^SLsL t>\±= 

3] 

41 

5] 

*fl3*J- iE^r ^4^1 9X<>\*\, ^t^JL ^S)^- <g7H^-i- ^ 
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[3^3- 6] 

43^2\ i^*Rr 4^ 

71 

WQr<$ 9X°}*), *l]5%>^ i^-s}^ ^Ej vGA643/ GnEXPl. 

81 

^16^^ ^S^- ^EiS ^"31 eW. 

[^^8- 91 

I^T^« 101 

31* S^Rr *Kr ^fl#-^# ^H5fl^i(obstacle-touching 

stressHl .cfl^b ^l-^ ^-Al^fe « 0 >^ . 
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111 



12] 



13] 

wfl^, <SHI*. %$\, Slo] *h «7l r tJFr, #W $ « 

13^*8" 14] 

*fll^ £^ *fll^l 1*:€*Kr *fl2^- ^l£5f ^S.^^* 

yfl^*]r 4^- ^"71 S^r 141 ^8*}£r #31* 

f"^ »ll^ «g ^ ^i-* ^ 
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15] 
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[5L 1] 



GmEXPl MGK— IMLVLGSIjIGLCCFTIT— — TYA — - FS PS GWTNAHATF YGGSD 

: Nt;EXP3 MAKCGILALGFI IGF FSIFFNANA— FT ASGWMRAH ATF YGGAD 

CsEXP2 ME K— 1* P F AF AF F L* Aii S N F F FLF — VN A— — — FTASGWAPAHATFYGESD 

, AtEXP 6 MA- - — -MLGLV^SVSV^^ 

yPsEXPl MA- —— — - AI — LLLT I AS LT S I*F AP T TAR I PG V YTG^P WT S AH ATF YGGS D 

..- ...... . ; : ; • ,♦' * * ******* ^ * 

GmEXP 1 AS GTMGG AC G Y GNi Y ATG YGTRT/y^L S T AL FN DG AS C GQ C Y K IT C D YKS D 
NtEXP3 , A 

GSEXP2 ASGTMGGACGYGNLYQTGYGTRTAAIiSTALFNDGASCGQGFKT ICDYKTD 
AtEXP6 ASGTMGGACGYGNLYSQGYGVNTAALSTALFNNGFSCGACFELKCA--SD 
PSEXP1 ASGTMGGACGYGNLYSQGYGVNTAALSTALFNNGLSCGACFELKCD QD 

******* ******* *** ********* * **** * 

• • • • 

GmEXPl S R WC X K GR — S V T VT AT N F C P PN F AL. P N NNG G WC NPPLKHFD M AQ P AWE K I 

! NtEXPS PRWGKKGV^SVTITATNFCPPNYALPSDNGGWGNPPRQHFDMAQPAWEKI 

C SEXP2 . :■■ PRWCIKGA- SVT I TATNFC PPNYALPNNNGGWCNPPLKHFDMAQPAWQKI 

A£EXP6 PKWCHSGSPSIFITATNFGPPNFAQPSpNGGWGNPPRPHFDIiAMPMFLKI 

PsEXPl PRWCNPGNPSILITATNFCPPNFAEPSDNGGWGNPPRPHFDLAMPMFLKI 

..* * • ,. .*:".• "*..:., ^:*.;*** * **.**;-••*.; * ^ # * ★ ****** * * * ^ *•••.*.• * *■ ; 

GmEXPl GIYRGGIVPVLFQRVPCKKHGGVRFSVNGRDYFEIiVIj ISNVGGAGSIQSV 
N1-EXP3 GVYRGGIXPVFYQRVPCKKRGGVRFTINGRDYFEIiVLVSNVGGAGSVRSV 
GSEXP2 G I Y RGG 1 1 P VL YQRyPCKKRGGy RFT VNGRD YFE ZtVL> I TN VGGAG D I KS V 
At E XP 6 AEYRAG I VP VS FRRVPCRKRGG I RFT I NGFR YFNL VLVTN VAG AGN I VRL 
PsEXPl AQ Y RAG I VP VA YRRVPGRKAGG I RFT I NGFR Y FNL. VL I TN VAGAGD I VRV 
^ ** # ** # ** A# **** w * * „ * * *,,*** ## ** w *** 

GmEXPl FIKGSKTG-WMAMSRNWGSNWQSNAYLNGQSLSFRVTTTDGETRVFQDIV 
NtEXPS QIKGSRT-NWMTMSNNWGANFQSNTYLNGQSLSFRVTTTDGVTKTFLNIV 
CSEXP2 SIKGSKSSNWTPMSRNWGANWQSNSYLNGQSIiSFKVTTSDGQVQVFNNW 
AtEXP 6 GVKGTHTS-WMTMSRNWGQNWQSNSVLVGQSLSFRVTSSDRRSSTSWNIA 
P s EX PI S VKGTNTA— WMTMSRNWGQNWQSNAVFVGQAIjS FRVTG SDRRT S TSWNVA 
*„ „ * * * *** * * * * ^ ^ ** w *** w ** ^ ★ 

GmEXPl PVSWTFGQTFSSPVQF- 
NtEXP3 PANWRFGQTFSSPTQFS 
CSEXP2 PSSWRFGQTFASKVQFS 
At.EXP6 PANWKFGQTFMGKNFRV 
PsEXPl PPHWQFGQTFTGKNFRV 
******* 
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2] 




AtEXP6 (U30480) 
PsEXPl (X85187) 
GrnEXPZ 
LeEXPl (U82123) 
LeEXPJ8 (AJ004997) 
AtEXPl (U30476) 

NtEXP4 (AF049353) 
AtEXP:(XJ3G478); ' 



NIEXP5 (AF049354) 
LeEXP2 (AF096776) 
AtEXP2 (U30481) 
-PtEXPI (U64892) 

rNtEXP! (AF049350) 
i~%NtEXP2 (AF049351) 
— NIEXP3 (AF049352) 
— GmEXPl 
CsEXP2 (U30460) 



OsEXPl (Y07782) 
OsEXP3 (U30479) 



OSEXP2 (U30477) 
Q3EXP4 (U85246) 



01 substituti on-site 



-PHL PI (X78813) 



Group A 



Group B 



Group C 



Group D 



CsEXPl (U3CM82) 
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25 S rRNA 
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[5L 5] 



1 2 3 4 5 7 9 13 




GmEXPI 



mm**** m^mmm mm mm ^Mm^m 



25 S rRNA 



[£ 6] 




0 1 2 3 4 5 6 7 8 9 10: X\ 12 13 
m0\ m Al^(day) 
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GmEXPI 
25 S rRNA 
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B 



D 





1 cm 




V 




i 






1 cm 


. 




:A 


1 cm 




T 




"A' 






1 cm 






k 


1 cm 








T 




A 


0.5 cm 


T 


0.5 cm 



1 2 3 4 5 6 7 8 



8 
7 

% 

3 
2 

1 





GmEXPI 
25S rRNM 



1 2 3 4 5 

1 cm 1 cm 1 cm 1 cm 1 cm 





GmEXPI 
25 S rRNA 
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9] 
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IS. 10] 




[5- Ill 
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15L 12] 
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131 
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14] 



5 
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1 



<110> Seoul National University in Korea 

<120> Gene controlling root development of plants and method for 

manipulating root development of plant using the same 
<160> 9 

<170> Kopatentln 1.71 

<210> 1 

<211> 1089 

<212> DNA 

<213> Glycine max 

<220x221> CDS 

<222> (52).. (816) 

<223> Glycine max expansin(GmEXPl) 

<400> 1 

gcacgagctt caacctctca tcattaggca ttcagcaagc aagaaaaaaa a 

atg ggc aaa ate atg ctt gtt ttg ggt age etc att gga tta tgc tgt 

Met Gly Lys He Met Leu Val Leu Gly Ser Leu He Gly Leu Cys Cys 

15 10 15 

ttc aca ate act acc tat gec ttc tea cct tct gga tgg acc aac gec 
Phe Thr He Thr Thr Tyr Ala Phe Ser Pro Ser Gly Trp Thr Asn Ala 

20 25 30 

cat gec act ttt tat ggg ggt agt gat get tea gga act atg ggg gga 
His Ala Thr Phe Tyr Gly Gly Ser Asp Ala Ser Gly Thr Met Gly Gly 

35 40 45 

get tgt ggg tat ggg aat ctg tat gca act ggg tat gga act aga act 
Ala Cys Gly Tyr Gly Asn Leu Tyr Ala Thr Gly Tyr Gly Thr Arg Thr 

50 55 60 

gca get tta age act gee tta ttt aat gat gga get tec tgt ggt cag 
Ala Ala Leu Ser Thr Ala Leu Phe Asn Asp Gly Ala Ser Cys Gly Gin 
65 70 75 80 

tgc tac aaa att ata tgt gat tac aaa tea gac tct aga tgg tgc ate 
Cys Tyr Lys He He Cys Asp Tyr Lys Ser Asp Ser Arg Trp Cys He 

85 90 95 

aaa gga aga tct gta acc gta act gee aca aac ttt tgc cct ccc aat 
Lys Gly Arg Ser Val Thr Val Thr Ala Thr Asn Phe Cys Pro Pro Asn 
100 105 110 



51 
99 



147 



195 



243 



291 



339 



387 



63-59 




ttc gcc ctt cct aac aac aat gga ggc tgg tgc aac cca cca etc aag 
Phe Ala Leu Pro Asn Asn Asn Gly Gly Trp Cys Asn Pro Pro Leu Lys 

115 120 125 

cat ttt gat atg gcc caa ccc get tgg gaa aag att ggt att tac aga 
His Phe Asp Met Ala Gin Pro Ala Trp Glu Lys He Gly He Tyr Arg 

130 135 140 

gga ggg ate gtc ccc gtg eta ttt caa agg gtt cca tgc aaa aag cat 
Gly Gly He Val Pro Val Leu Phe Gin Arg Val Pro Cys Lys Lys His 
145 150 155 160 

gga ggg gtt agg ttc agt gtg aat ggg agg gac tac ttt gag eta gta 
Gly Gly Val Arg Phe Ser Val Asn Gly Arg Asp Tyr Phe Glu Leu Val 

165 170 175 

ttg ate age aat gtg ggg ggt get gga tec ate caa tea gtg ttc att 
Leu He Ser Asn Val Gly Gly Ala Gly Ser He Gin Ser Val Phe He 

180 185 190 

aaa ggc tea aaa act gga tgg atg gca atg tea aga aat tgg ggt tct 
Lys Gly Ser Lys Thr Gly Trp Met Ala Met Ser Arg Asn Trp Gly Ser 

195 200 205 

aat tgg caa tec aat gcg tat ttg aat ggt caa tct ttg tec ttc agg 
Asn Trp Gin Ser Asn Ala Tyr Leu Asn Gly Gin Ser Leu Ser Phe Arg 

210 215 220 

gtc ace ace act gat gga gag ace aga gtt ttc caa gat att gtt cca 
Val Thr Thr Thr Asp Gly Glu Thr Arg Val Phe Gin Asp He Val Pro 
225 230 235 240 

gta agt tgg aca ttc ggc caa act ttc tct age cca gtt cag ttc taag 
Val Ser Trp Thr Phe Gly Gin Thr Phe Ser Ser Pro Val Gin Phe 
245 250 255 

ctgattacag ataaaccaac caaeggctga ggcgtgcttt tttattttat tactggagct 
gcccgccacc cttcttctgg ttttgattat tcccatcaac tccaagccct ctatcaaggc 
ataaattctt atcaataata caatcaatca ccatcatatc atcataagct tgtatatcaa 
ataaacatct ttcaagttta aattaattta tactataaat tgttgtaata tcattatagt 
tgaagttcaa aaaaaaaaaa aaaaaaaaa 
<210> 2 
<211> 255 
<212> PRT 
<213> Glycine max 
<400> 2 
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435 



483 



531 



579 



627 



675 



723 



771 



820 



880 
940 
1000 
1060 
1089 
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Met Gly Lys He Met Leu Val Leu Gly Ser Leu He Gly Leu Cys Cys 

15 10 15 

Phe Thr He Thr Thr Tyr Ala Phe Ser Pro Ser Gly Trp Thr Asn Ala 

20 25 30 

His Ala Thr Phe Tyr Gly Gly Ser Asp Ala Ser Gly Thr Met Gly Gly 

35 40 45 

Ala Cys Gly Tyr Gly Asn Leu Tyr Ala Thr Gly Tyr Gly Thr Arg Thr 

50 55 60 

Ala Ala Leu Ser Thr Ala Leu Phe Asn Asp Gly Ala Ser Cys Gly Gin 
65 70 75 80 

Cys Tyr Lys He lie Cys Asp Tyr Lys Ser Asp Ser Arg Trp Cys He 

85 90 95 

Lys Gly Arg Ser Val Thr Val Thr Ala Thr Asn Phe Cys Pro Pro Asn 

100 105 110 

Phe Ala Leu Pro Asn Asn Asn Gly Gly Trp Cys Asn Pro Pro Leu Lys 

115 120 125 

His Phe Asp Met Ala Gin Pro Ala Trp Glu Lys He Gly He Tyr Arg 

130 135 140 

Gly Gly He Val Pro Val Leu Phe Gin Arg Val Pro Cys Lys Lys His 
145 150 155 160 

Gly Gly Val Arg Phe Ser Val Asn Gly Arg Asp Tyr Phe Glu Leu Val 

165 170 175 

Leu He Ser Asn Val Gly Gly Ala Gly Ser He Gin Ser Val Phe He 

180 185 190 

Lys Gly Ser Lys Thr Gly Trp Met Ala Met Ser Arg Asn Trp Gly Ser 

195 200 205 

Asn Trp Gin Ser Asn Ala Tyr Leu Asn Gly Gin Ser Leu Ser Phe Arg 

210 215 220 

Val Thr Thr Thr Asp Gly Glu Thr Arg Val Phe Gin Asp He Val Pro 
225 230 235 240 

Val Ser Trp Thr Phe Gly Gin Thr Phe Ser Ser Pro Val Gin Phe 
245 250 255 

<210> 3 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Primer 

<400> 3 

nnggatccga ygcntcnggn acnatgggyg gygctgygyt angg 44 

<210> 4 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 4 

nnggatcctt kswytgccar ttnnsncccc arttnck 37 

<210> 5 

<211> 519 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 5 



gaygcnwsng gnacnatggg nggngcntgy ggntayggna ayytntaygc nacnggntay 60 

ggnacnmgna cngcngcnyt nwsnacngcn ytnttyaayg ayggngcnws ntgyggncar 120 

tgytayaara thathtgyga ytayaarwsn gaywsnmgnt ggtgyathaa rggnmgnwsn 180 

gtnacngtna cngcnacnaa yttytgyccn ccnaayttyg cnytnccnaa yaayaayggn 240 

ggntggtgya ayccnccnyt naarcaytty gayatggcnc arccngcntg ggaraarath 300 

ggnathtaym gnggnggnat hgtnccngtn ytnttycarm gngtnccntg yaaraarcay 360 

ggnggngtnm gnttywsngt naayggnmgn gaytayttyg arytngtnyt nathwsnaay 420 

gtnggnggng cnggnwsnat hcarwsngtn ttyathaarg gnwsnaarac nggntggatg 480 

gcnatgwsnm gnaaytgggg nwsnaaytgg carwsnaay 519 



<210> 6 
<211> 269 
<212> . RNA 

<213> Artificial Sequence 
<220> 

<223> RNA probe(anti sense) 
<400> 6 

aauaaaauaa aaaagcacgc cucagccguu gguugguuua ucuguaauca gcuuagaacu 60 
gaacugggcu agagaaaguu uggccgaaug uccaacuuac uggaacaaua ucuuggaaaa 120 
cucuggucuc uccaucagug guggugaccc ugaaggacaa agauugacca uucaaauacg 180. 
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cauuggauug ccaauuagaa ccccaauuuc uugacauugc cauccaucca guuuuugagc 240 
cuuuaaugaa cacugauugg auggaucca 269 
<210> 7 
<211> 389 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> RNA probe(sense) 
<400> 7 



uggauccauc caaucagugu ucauuaaagg cucaaaaacu ggauggaugg caaugucaag 60 

aaauuggggu ucuaauuggc aauccaaugc guauuugaau ggucaaucuu uguccuucag 120 

ggucaccacc acugauggag agaccagagu uuuccaagau auuguuccag uaaguuggac 180 

auucggccaa acuuucucua gcccaguuca guucuaagcu gauuacagau aaaccaacca 240 

acggcugagg cgugcuuuuu uauuuuauua cuggagcugc ccgccacccu ucuucugguu 300 
uugauuauuc ccaucaacuc caagcccucu aucaaggcau aaauucuuau caauaauaca . 360 

aucaaucacc aucauaucau cauaagcuu 389 



<210> 8 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 8 

accaagcttc aacctctcat cattaggc 28 

<210> 9 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 9 

accaagcttg gagttgatgg gaataatca 29 
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